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SOLUTION: This liquid crystal display device is 
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line driving means 2 so as to select a gate line for 
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more for each of the first and the second pixel array; and which controls the first 
and the second data line driving means 4a, 4b so that a non- picture signal having 
a prescribed electric potential and different from the picture signal is supplied to 
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* NOTICES * w 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] In the image display approach in the liquid crystal display which has the 
liquid crystal panel which consists of a pixel eel arranged in the shape of a matrix 
corresponding to the intersection of two or more gate lines, two or more data 
lines, and said gate line and said data line In between terms in the period which 
displays one image an image a table on said liquid crystal panel in order to show In 
the step which supplies the picture signal which displays said image to said data 
line while choosing said gate line, and another different period from between said 
terms in said same period as between said terms, while choosing said gate line 
again The image display approach in the liquid crystal display characterized by 
having predetermined potential and having the step which supplies a different non- 
picture signal from said picture signal to said data line. 

[Claim 2] Said non- picture signal is the image display approach in the liquid crystal 
display according to claim 1 characterized by being a signal for displaying a 
blanking image on said liquid crystal panel. 

[Claim 3] Said blanking image is the image display approach in the liquid crystal 
display according to claim 1 characterized by being a black image. 
[Claim 4] Said liquid crystal panel is the image display approach of the liquid 
crystal display according to claim 1 characterized by being the liquid crystal panel 
which used the vent orientation eel, a strong dielectric liquid crystal panel, or an 
antiferroelectric liquid crystal panel. 

[Claim 5] The image display approach of a liquid crystal display according to claim 
1, 2, 3, or 4 that the rate that the lighting time amount of said pixel eel occupies to 
said 1 frame period is characterized by being 75% or less of within the limits 20% or 
more. 

[Claim 6] The image display approach of a liquid crystal display according to claim 
1, 2, 3, or 4 that the rate that the lighting time amount of said pixel eel occupies to 
said 1 frame period is characterized by being 60% or less of within the limits 30% or 
more. 
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[Claim 7] The image dis^iy approach in the liquid crysteftisplay according to 
claim 1, 2, 3, or 4 characterized by the period which displays said one image being 
1 frame period. 

[Claim 8] Between said terms and said another period are the image display 
approach in the liquid crystal display according to claim 7 characterized by being 
shifted the 1/2-frame periphery term. 

[Claim 9] With two or more gate lines, and the 1st and the 2nd data- line group by 
whom each was constituted from two or more data lines It is the liquid crystal 
panel divided into the 1st pixel array and the 2nd pixel array. Said 1st pixel array 
Said gate line and said data line in said 1st data- line group, It consists of a pixel 
eel arranged in the shape of a matrix corresponding to the intersection of said 
gate line and said data line. Said 2nd pixel array Said gate line and said data line in 
said 2nd data-line group, The gate line driving means which consists of a pixel eel 
arranged in the shape of a matrix corresponding to the intersection of said gate 
line and said data line, and chooses said gate line every said 1st pixel array and 
said 2nd pixel array, The 1st data-line driving means which supplies a signal to 
said data line in said 1st data-line group, In order to display an image on said liquid 
crystal panel during a term in the period which displays the 2nd data- line driving 
means which supplies a signal for said data line in said 2nd data-line group, and 
one image Said gate line driving means is controlled said every 1st and 2nd pixel 
arrays to choose said gate line. In another period which controls said 1st and 2nd 
data- line driving means, and is different from between said terms in said same 
period as between said terms so that the picture signal which displays said image 
may be supplied to said 1st and 2nd data-line groups Said gate line driving means 
is controlled said every 1st and 2nd pixel arrays to choose said gate line again. 
The liquid crystal display characterized by having predetermined potential and 
having the control means which controls said 1st and 2nd data- line driving means 
to supply a different non -picture signal from said picture signal to said 1st and 2nd 
data-line groups. 

[Claim 10] Said non -picture signal is a liquid crystal display according to claim 9 
characterized by being a signal for displaying a blanking image on said liquid crystal 
panel. 

[Claim 11] Said blanking image is a liquid crystal display according to claim 9 
characterized by being a black image. 

[Claim 12] Said liquid crystal panel is a liquid crystal display according to claim 9 
characterized by being the liquid crystal panel which used the vent orientation eel, 
a strong dielectric liquid crystal panel, or an antiferroelectric liquid crystal panel. 
[Claim 13] The liquid crystal display according to claim 9, 10, 11, or 12 with which 
the rate that the lighting time amount of said pixel eel occupies to said 1 frame 
period is characterized by being 75% or less of within the limits 20% or more. 
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[Claim 14] The liquid cr^s^al display according to claim ^^0, 11, or 12 with which 
the rate that the lighting time amount of said pixel eel occupies to said 1 frame 
period is characterized by being 60% or less of within the limits 30% or more. 
[Claim 15] The image display approach in the liquid crystal display according to 
claim 9, 10, 11, or 12 characterized by the period which displays said one image 
being 1 frame period. 

[Claim 16] Between said terms and said another period are the image display 
approach in the liquid crystal display according to claim 15 characterized by being 
shifted the 1/2-frame periphery term. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001 ] 

[The field of the invention to which invention belongs] This invention relates to the 
liquid crystal display using the liquid crystal mode in which start the image display 
approach and liquid crystal display in a liquid crystal display, especially it has high- 
speed responsibility. 
[0002] 

[Description of the Prior Art] As a technique of improving the display property of 
the image displayed on a liquid crystal panel, there is an approach synchronize a 
back light with a frame period and it carries out intermittent lighting as indicated 
by JP,64-82019,A, for example. That is, two or more back lights which can blink 
are prepared alternatively, and sequential flashing of these back lights is carried 
out according to the timing of a scan electrode drive of a liquid crystal display. 
The light is switched on immediately after finishing choosing all the image scan 
electrodes in each lighting within the limits, and each back light is constituted so 
that it may disappear after predetermined time progress. About each scanning line, 
a back light lights up only at the moment when the contrast ratio is high, and the 
back light is erased in the other period. Thus, in order to carry out image display 
only of the desired period, what (considering as a non -display condition also 
contains by erasing a back light) a non-image is compulsorily displayed for in the 
other period is called blanking. Since it can prevent that another frame which 
continued mutually can mix and be seen all over 1 screen in a certain time amount 
with this blanking, the image quality of a display image, especially the display 
property of an animation are improvable. 
[0003] 

[Problem(s) to be Solved by the Invention] With the conventional technique 
mentioned above, since a blanking is made only per back light, it has the problem 
that the optimal timing cannot be set up for every scanning line. That is, each 



http://www4.ipdl.jpo.go.jp/cgi - bin/tran_web_cgi_ejje 



04/07/14 



2/7 ^— v 

scanning line shifts timing slightly and a sequential drive is carried out. Therefore, 
if the scanning lines differ, it will differ also at the high moment of contrast. Since 
a gap of the timing of the scanning line within the limits of it becomes large to 
extent which cannot be disregarded when there are few numbers of a back light 
(that is, when the lighting range of one back light is wide), though the light is 
switched on to the optimal timing about a certain scanning line, it stops being able 
to say that it is suitable about other scanning lines. In order to cancel this, the 
need of increasing the number of a back light arises. Ideally, although what is 
necessary is just to prepare the back light for a number of the scanning line, such 
a configuration is difficult as an actual problem. 

[0004] Then, the purpose of this invention is offering the new method of improving 

an image display property. 

[0005] 

[Means for Solving the Problem] In the image display approach in the liquid crystal 
display which has the liquid crystal panel with which the 1st invention consists of 
two or more gate lines, two or more data lines, and a pixel eel arranged in the 
shape of a matrix corresponding to these intersections in order to solve the 
above-mentioned technical problem In order to display an image on a liquid crystal 
panel during a term in the period which displays one image In the step which 
supplies the picture signal which displays an image to said data line while choosing 
a gate line, and another different period from between terms in the same period as 
between the above-mentioned terms, while choosing a gate line again The image 
display approach in the liquid crystal display which has predetermined potential 
and has the step which supplies a different non -picture signal from a picture signal 
to the data line is offered. 

[0006] With moreover, the 1st and the 2nd data-line group who consisted of the 
data lines of two or more gate lines and plurality [ invention / 2nd / each ] It is 
the liquid crystal panel divided into the 1st pixel array and the 2nd pixel array. The 
1st pixel array It consists of a gate line, the data line in the 1st data- line group, 
and a pixel eel arranged in the shape of a matrix corresponding to these 
intersections. The 2nd pixel array The gate line driving means which consists of a 
gate line, the data line in the 2nd data-line group, and a pixel eel arranged in the 
shape of a matrix corresponding to these intersections, and chooses a gate line 
every 1st pixel array and said 2nd pixel array, In between terms in the period 
which displays the 1st data-line driving means which supplies a signal, the 2nd 
data-line driving means which supplies a signal for the data line in the 2nd data- 
line group, and one image on the data line in the 1st data-line group In order to 
display an image on a liquid crystal panel, every 1st and 2nd pixel arrays Control a 
gate line driving means to choose a gate line, and the 1st and 2nd data- line driving 
means are controlled to supply the picture signal which displays an image to the 
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1st and 2nd data- line groups. And it sets at another different period from the 
Norikazu period when it can set in the same period as between the above- 
mentioned terms. A gate line driving means is controlled every 1st and 2nd pixel 
arrays to choose a gate line again. The liquid crystal display which has 
predetermined potential and has the control means which controls the 1st and 2nd 
data-line driving means to supply a different non-picture signal from a picture 
signal to said 1st and 2nd data- line groups is offered. 
[Claim 9] 
[0007] 

[Function] In the period which displays one image, although each gate line is 
usually chosen only once, multiple-times selection of it is made with the above- 
mentioned configuration. One side is selection for image display, and another side 
is selection for non -image display (blanking). A blanking can be performed per gate 
line by choosing a gate line again apart from image display, and changing a pixel eel 
into the condition according to a non-picture signal. 
[0008] 

[Embodiment of the Invention] Drawing 1 is the block diagram of the liquid crystal 
display of this example. Here, the liquid crystal panel with which the gate line 
consisted of 480 and the data line consisted of 640 is explained to an example. 
Here, the interface to a liquid crystal display uses the JUARU scanning method 
used in STN mode. The amount of [ of a liquid crystal panel ] display is a center of 
a panel, and it is divided into two pixel arrays 1a and 1b. Pixel array 1a has 240 
gate lines Y1 -Y240 and the 640 data lines X1 -X640 which constitute the 1st data- 
line group, as shown in drawing 2 , and the pixel eel is arranged in the shape of a 
matrix at these intersections. On the other hand, pixel array 1b has 640 data- lines 
X which constitutes the 240 remaining gate lines Y241 -Y480 and the 2nd data-line 
group, and the pixel eel is arranged at these intersections. Here, the 1st data- line 
group is for writing data in the pixel eel in pixel array 1a, the second data- line 
group is for writing data in the pixel eel in pixel array 1b, and each group consists 
of the 640 data lines. 

[0009] Although the gate line drive circuit 2 is for choosing the gate line Y of the 
request of the 480 gate lines Y, the description is that it chooses two gate lines as 
coincidence. That is, while choosing any one of the gate lines Y1 -Y240 which 
constitute pixel array 1a, any one of the gate lines Y241 -Y480 which constitute 
pixel array 1b is chosen as coincidence. 

[0010] The picture signal processing circuit 3 is a circuit for changing the 
information supplied from the outside into the signal which can display a liquid 
crystal panel, and supplying it to the data-line drive circuits 4a and 4b. 
[0011] The data- line drive circuits 4a and 4b are formed for every each pixel array 
1a and bg. One data-line drive circuit 4a supplies the signal which changes into a 
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desired condition each pixel eel connected to the gate line chosen into pixel array 
1a based on the display information inputted from the picture signal processing 
circuit 3. Data-line drive circuit 4b of another side supplies the signal which 
changes into a desired condition each pixel eel as which it was chosen in pixel 
array 1b. 

[0012] The clock generation circuit 5 is controlling these circuits by supplying the 
generated control signal to the gate line drive circuit 2 and the data- line drive 
circuits 4a and 4b. In order to specifically display an image on a liquid crystal panel 
during a term in the inside of a period (it is 1 frame period (usually 17ms) in the 
usual case which displays the image of 30 frames in 1 second) which displays one 
image, a control signal which chooses one gate line as every pixel array 1a and 1b 
is supplied to the gate line drive circuit 2. And a control signal which supplies at 
coincidence the picture signal which displays an image to the 1st data- line group 
and the 2nd data-line group is supplied to the data-line drive circuits 4a and 4b. 
Furthermore, in another period in the same 1 frame period, a control signal which 
chooses again the gate line once chosen for every [ 1a and 1b ] pixel array is 
supplied to the gate line drive circuit 2. And it has predetermined potential and a 
control signal which supplies a different non- picture signal from a picture signal to 
the 1st and 2nd data-line groups at coincidence is supplied to the data-line drive 
circuits 4a and 4b. 

[0013] In this example, a vent orientation eel (pie eel) is used as a pixel cel. Here, 
the vent orientation eel is expected as that to which a response characteristic 
improves an animation display property by leaps and bounds paying attention to a 
good point, although it does not explain any more since the vent orientation eel 
itself is common knowledge, if required -- Japanese patent application: -- since it 
is indicated by No. 7132 (reference number JA 996-082 of our company) in Heisei 
9, please refer to. 

[0014] In this example, the writing according to a non -picture signal is further 
performed besides the writing to the pixel eel according to the usual picture signal 
in 1 frame period so that the configuration of the above-mentioned liquid crystal 
display may show. The non -picture signal in this example is a signal for displaying 
a blanking image. A blanking image is an image with which all screens consist of 
the same gradation here, and a black image is desirable in the viewpoint of 
contrast serious consideration. That is, the description is that it writes in the 
electrical potential difference of black level once between rewritings for every 
usual frame. 

[0015] Drawing 3 is a timing chart about a gate line. The gate lines Y1 -Y480 shift 
slight timing, and in order to write a picture signal in a pixel eel into 1 frame period, 
they are started one by one. 1 frame period is completed by starting all 480 gate 
lines and writing a picture signal in a pixel cel. At this time, 1/2 frame periods are 
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overdue from starting for picture signal writing, the gate lines Y1 -Y480 are started 
again, and the potential which displays black on each pixel eel through data- line X 
is supplied. Thereby, each pixel eel will be in a black display condition. That is, 
each gate line Y serves as a high level twice in a different period in 1 frame period. 
It is the 2nd selection which a pixel eel displays fixed time amount image data by 
1st selection, and follows it, and a blanking is attained when a pixel eel indicates 
by black compulsorily. 

[0016] Thus, dividing the pixel array in a display panel into two, and carrying out 
the display action of each pixel array originates in the point that the display action 
of 2 times is required, in 1 frame period. If the period which makes a gate line a 
high level is made into the one half of the conventional method and a display 
action is carried out with a double clock when not dividing a pixel array, it may be 
possible to also make it operate. However, although the vent orientation eel is 
excellent in high-speed responsibility how much, such a design will be 
accompanied by remarkable difficulty. Then, compared with the usual single 
scanning method, twice as many gate writing as this is attained by preparing a 
data-line drive circuit and supplying data from the upper and lower sides of a liquid 
crystal panel for every divided pixel array. Of course, if a pixel array is divided into 
more blocks and each block is operated, the inside of 1 frame period can also 
perform many write-in actuation. 

[0017] Thus, each gate line is twice made into a high level into 1 frame period, and 
image display and a black display are performed. Since a blanking can be 
performed per gate line, a blanking can be performed to the optimal timing for 
every gate line. Therefore, compared with the conventional approach of carrying 
out intermittent lighting of two or more back lights one by one to predetermined 
timing, since dotage of an animation can be reduced effectively, the quality of a 
display image can be raised. 

[0018] Furthermore, since the condition before starting of a gate line is in the 
fixed condition of surely having been indicated by black, it is effective in a last 
condition dependency peculiar to high-speed response liquid crystal mode being 
cancelable. This point is explained in full detail. In high-speed response liquid 
crystal mode like a vent orientation eel (pie eel), dotage of the display image at the 
time of continuation lighting is small compared with TN mode. It became clear by 
experiment of artificers that this dotage could not kill the ghost of a cancelable 
thing by using two or more pulse-ized back lights for high-speed answer mode like 
the conventional technique. However it may increase the number of a back light 
and may make lighting time amount small, a ghost will remain only one. 
[0019] In order to examine this problem, time amount change of the permeability 
of a vent orientation eel was observed. Drawing 4 is a graph which shows time 
amount change of the permeability of a vent orientation cel. In the 1st frame A 
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which changed from black level to the white level, the target white level was not 
reached, but it remains in intermediate gradation level and the white level is 
reached at last with the 2nd frame B which writes in a white level further. This 
cause is considered that the electric capacity of a liquid crystal cell is changing. 
That is, quantity of electricity held by writing at a eel turns into an amount which 
wrote in the eel capacity (VO: express with calcium (VO) when it is an electrical 
potential difference before writing) decided according to the molecular orientation 
of the liquid crystal before writing, and was charged on the electrical potential 
difference (V1). And after writing, liquid crystal molecular orientation will be in 
another equilibrium, and, as for the eel electrical potential difference at that time 
(Ve), the product of the eel electrical potential difference (Ve) and eel electric 
capacity (it expresses with calcium (Ve)) in the equilibrium becomes equal to eel 
quantity of electricity at the time of previous writing. 

Ve -calcium (Ve) = Artificers did learning of writing in V1 and calcium (VO), 
therefore the eel electrical potential difference (Ve) of the equilibrium after writing 
generally, and they not becoming equal to an electrical potential difference (V1), 
but becoming a thing depending on the eel electrical potential difference in front of 
writing (VO). This will be called a last condition dependency. This is the 
phenomenon which cannot be checked in late liquid crystal mode like TN mode. 
[0020] Although dotage of an animation was canceled when the intermittent 
lighting method of a back light was used in high-speed response liquid crystal 
mode for the above reasons, it became clear that a ghost arose and the animation 
display property of CRT and this level could not be acquired with a last condition 
dependency peculiar to high-speed response liquid crystal mode. Such a problem 
becomes possible [ abolishing a last condition dependency ] by writing in the 
electrical potential difference of fixed gradation level once between rewritings for 
every usual frame. In this example, since it is in the fixed condition of surely calling 
it a black display condition, before the display of an image, it becomes possible to 
reduce effectively the ghost who arises by the above condition dependence. In 
addition, the method of amending the electrical potential difference itself which 
actually rewrites a liquid crystal cell in consideration of the change based on a last 
condition dependency is also considered, without making it black level beforehand, 
if it sees in the viewpoint of abolishing this last condition dependency. 
[0021] According to the experiment of artificers, the rate that the lighting time 
amount of a pixel eel occupies to 1 frame period had desirable 20% or more 75% or 
less of range in respect of image quality, and it turned out that the optimal image 
is especially obtained in 60% or less of range 30% or more. 

[0022] In addition, although the above-mentioned example explained the example 
for the liquid crystal panel which used the vent orientation eel (pie eel) as high- 
speed response liquid crystal mode, liquid crystal modes, such as a strong 
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dielectric liquid crystal panel or an antiferroelectric liquid crystal panel, may be 
used. Since current and TN mode usually used have the late animation response 
characteristic, it is not necessarily suitable to perform writing twice in 1 frame 
period. However, for example, in the vent orientation eel, since less than 1ms and 
its reverse of the build up time from the minimum electrical potential difference to 
a maximum voltage are very as high-speed as about 2 - 5ms, the liquid crystal 
mode in which it has high-speed responsibility has flattery property sufficient also 
in the actuation mentioned above. Even if it compares the liquid crystal panel 
using such liquid crystal mode with CRT in the rapidity, it has rapidity to the 
extent that it is equal, and it becomes possible [ realizing LCD which has the same 
animation display property as CRT ]. It was actually checked that dotage of an 
image is considerably reduced compared with TN mode. 

[0023] Moreover, it explained to the example that the above-mentioned example 
supplied a predetermined electrical potential difference which indicates by black as 
a non -picture signal. However, even if it is the electrical potential difference on 
which colors other than black are displayed, naturally it is contained in the range 
of this invention. Moreover, the predetermined potential which a non -picture signal 
has should just be fixed potential substantially here. That is, making it change 
gradation to extent which visual effect seldom produces in accordance with the 
condition of an image a little accommodative is also included in this invention. 
[0024] If the above-mentioned example is combined with the intermittent lighting 
method of a back light, the further improvement in the quality of a display image is 
expected. 
[0025] 

[Effect] Thus, according to this invention, each gate line is again chosen for a 
blanking besides choosing for image display. And a series of actuation called 
multiple-times selection of such a gate line and the signal supply to the data line 
according to it is performed in the period (1 frame period) which displays one 
image. Therefore, since it becomes possible to carry out a blanking to the optimal 
timing for every gate line, it becomes possible to acquire the good image quality 
which reduces dotage of an image especially in a cine mode display, and a ghost 
does not produce. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2 **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 
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[Drawing 3] 
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